Enhancement of myocardial vulnerability by atrial fibrillation.
Certain groups are known to have an increased risk for sudden cardiac death. Epidemiologic studies have suggested that patients with atrial fibrillation may be at higher risk. The authors hypothesize that atrial fibrillation may increase myocardial vulnerability. To test this hypothesis, 37 dogs were studied using programmed electrical stimulation techniques to determine myocardial vulnerability as assessed by the ability to provoke ventricular tachycardia. Prior to atrial fibrillation, programmed electrical stimulation did not induce ventricular tachycardia. Aconitine was then topically applied to the right atrial appendage with care taken not to make contact with the ventricle. Application of aconitine caused atrial fibrillation with an increase in ventricular rate, but did not affect arterial blood pressure. Ventricular tachycardia was induced by programmed electrical stimulation studies in 25 of 26 dogs in atrial fibrillation. The enhanced vulnerability was noted following atrial fibrillation, not after aconitine application to the great veins, which did not cause atrial fibrillation. To further exclude the possibility that aconitine application may cause changes in ventricular threshold, atrial fibrillation was induced by pacing techniques in five dogs. Prior to atrial fibrillation induction, programmed electrical stimulation did not induce ventricular tachycardia. Following atrial fibrillation, ventricular tachycardia could be repeatedly induced. Mean heart rate following atrial fibrillation increased, while pacing animals at this increment in rate did not change the noninducibility of dogs in sinus rhythm. Six patients with a history of atrial fibrillation and ventricular tachycardia were studied to determine if AF lowered myocardial threshold to VT induction. Ventricular tachycardia could only be induced by PES techniques in four of five patients when the patients' rhythm was AF (P < 0.05). This study suggests that atrial fibrillation lowers myocardial threshold for ventricular tachycardia induction and thus enhances myocardial vulnerability. The association of AF with a higher incidence of sudden death may be due to an enhanced electrical instability.